Bacterial strains are a characteristic feature of many bacterial pathogens, including the species of the genus Bartonella. These bacteria are associated with different vertebrate hosts and vectors and have been detected in North America, Australia, Asia, and Europe. This study presents molecular characterization of Bartonella strains circulating in wild rodents. B. taylorii and B. grahamii are detected with high prevalence in mice, voles, and rats. However, there is a lack of knowledge on the geographical distribution and genetic diversity of B. taylorii and B. grahamii strains in wild rodents. The objectives of this study were to characterize the genetic diversity of B. taylorii and B. grahamii strains by sequence analysis of the housekeeping gene (rpoB) and the 16S-23S rRNA intergenic species region (ITS). Sequence analysis of rpoB gene revealed the presence of 15 B. taylorii genotypes and four B. grahamii genotypes in mice and voles captured in Lithuania. Sequence analysis of the ITS region revealed the presence of six B. taylorii genotypes and four B. grahamii genotypes in Lithuanian voles and mice. Analysis of genetic diversity demonstrated that B. grahamii strains derived from the same geographic region or from regions of close proximity more conservative, while B. grahamii strains from more distant areas are more variable. Genetic diversity of B. taylorii strains seems not to depend on geographic distance.
INTRODUCTION
Bacterial strains are a characteristic feature of many bacterial pathogens, including the species of the genus Bartonella. Bartonella are facultative intracellular, gram-negative bacteria that are transmitted to animals and humans by vectors such as fleas, mites, sand fleas and ticks (Birtles, Raoult, 1996; Kosoy et al., 2010) . These bacte-ria have been detected in Asia, Australia, North America, and Europe (Vijay et al., 2012). Rodents play an important role as potential reservoirs of many infections caused by Bartonella pathogens such as Carrion's disease, endocarditis, fever, neuroretinitis, bacteremia, and others that have been reported worldwide (Okaro et al., 2017) . Bartonella genus has one of the lowest recombination rates among intracellular bacteria. However, recombination events among Bartonella strains circulating within rodents occurred more frequently compared to human-and cat-adapted species, suggesting a broader host range for rodentadapted species (Buffet et al., 2013) . More than one of genetic variants of bacteria could circulate in the same rodent species (Gutierrez et al., 2015; Morick et al., 2011) .
Bartonella taylorii and Bartonella grahamii are often found in wild rodents from Muridae and Cricetidae families (Okaro et al., 2017) . B. grahamii infects many species of mice and voles and can be pathogenic for humans. The aim of this study was to investigate the genetic diversity of B. taylorii and B. grahamii strains in different species of rodents collected in Lithuania and compared with those submitted to GenBank based on the rpoB gene and the 16S-23S rRNA intergenic species region (ITS). (Špitalska et al., 2017) . In Austria, B. taylorii was the most frequently detected species without apparent host specificity, B. grahamii was found only in wood mice (Schmidt et al., 2014) . In France, as in Lithuania, B. taylorii identified in bank voles, field voles, and wood mice with a much higher prevalence than B. grahamii, which was recovered only in Myodes voles (Buffet et al., 2013) . In this study, B. grahamii strains were detected in 13 out of 38 rodent specimens and showed lower sequence diversity compared with B. taylorii. Sequence analysis of the rpoB gene and ITS region revealed the presence of 15 and six B. taylorii genotypes, respectively. Only four B. grahamii genotypes were detected in voles and mice. In Europe, sequence analysis showed similar results. In France, where genetic analysis of B. taylorii and B. grahamii was performed, B. taylorii strains demonstrated a markedly higher genetic diversity than B. grahamii (Buffet et al., 2013) . In contrast, research done in Heixiazi Island, China, showed different results. Genetic diversity estimated for B. grahamii was greater than the genetic diversity established for B. taylorii from the same area. It was suggested that all presently known isolates of B. grahamii from Apodemus spp. are split into two clades (one clade in Asia and another clade in Europe and North America). However, host species showed a more important role for the specificity of Bartonella genotypes than the geographic area distance (Li et al., 2015) .
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Similar results to ours were also observed in Sweden, where only three sequence types of B. grahamii were identified in four rodent species captured in three geographic locations separated by less than 30 km. The study showed that environmental barriers in the form of water can lead to isolation and loss of genomic variability in host-associated bacterial populations and suggested that genetically similar strains can infect a range of different hosts (Berglund et al., 2010) . In another research carried out in Sweden in 2003, Ehrenborg and colleagues could not find any association between B. grahamii subtype and infected host species. B. grahamii variants were separated by short geographic distances and the evidence of restricted gene flow was most discernible among populations separated by natural boundaries but not by species boundaries between the captured small mammals (Ehrenborg et al., 2003) .
Analysis of genetic diversity demonstrated that B. grahamii strains derived from the same geographic region or from regions of close proximity are more conservative, while B. grahamii strains from more distant areas are more variable. Genetic diversity of B. taylorii strains seems not to depend on geographic distance (Table 4a, b). The genotypic heterogeneity of these two bacteria species might be due to the several factors: the geographical distances, the environmental conditions, host animals, and specificity of vectors.
To better analyse the effects of geographical factors on Bartonella isolates, analysis of intra-and interspecies variations should be performed for more isolates of the same species of rodent hosts collected in different geographic locations. Since rodents live in a wide range of habitats that are frequented by humans and Bartonella species may be transmitted to humans by ticks, fleas, and lice (Jiypong et al., 2014) , future surveys of the transmission and ecology of Bartonella are warranted in order to improve bartonellosis prevention.
